
AD 

Award Number:  DAMD17-98-1-8630 

TITLE:  Gene Therapy in a Nonhuman Primate Model of Parkinson's 
Disease 

PRINCIPAL INVESTIGATOR:  Jeffrey H. Kordower, Ph.D. 

CONTRACTING ORGANIZATION:    Rush-Presbyterian-St.   Luke's Medical Center 
Chicago, Illindis  60612-3833 

REPORT DATE:  October 2002 

TYPE OF REPORT:  Final 

PREPARED FOR:  U.S. Army Medical Research and Materiel Command 
Fort Detrick, Maryland 21702-5012 

DISTRIBUTION STATEMENT:  Approved for Public Release; 
Distribution Unlimited 

The views, opinions and/or findings contained in this report are 
those of the author(s) and should not be construed as an official 
Department of the Army position, policy or decision unless so 
designated by other documentation. 

20050923J0I 



REPORT DOCUMENTATION PAGE 
Form Approved 

0MB No. 074-0188 
Public reporting burden for this collection of infomnation is estimated to average 1 hour per response, including the time for reviewing instaictions, searching existing data sources, gathering and maintaining 
the data needed, and completing and reviewing this collection of infomiation. Send comments regarding this burden estimate or any other aspect of this collection of infomnation, including suggestions for 
reducing this burden to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302, and to the Office of 
Management and Budget, Paperarork Reduction Project (0704-0188), Washington, DC 20503 

1. AGENCY USE ONLY (Leave blank) 2. REPORT DATE 
October  2 002 

3. REPORT TYPE AND DATES COVERED 
Final   (15  Sep  98   -  14  Sep  02) 

4. TITLE AND SUBTITLE 

Gene  Therapy  in a Nonhuman  Primate Model  of 
Parkinson's  Disease 

5.  FUNDING NUMBERS 

DAMD17-98-1-8630 

6. AUTHOR(S) : 

Jeffrey H.   Kordower,   Ph.D. 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 

Rush-Presbyterian-St.   Luke's Medical  Center 
Chicago,   Illinois     60612-3833 

E-MAIL: 
jkordowe@rush.rpslmc.edu 

8. PERFORMING ORGANIZATION 
REPORT NUMBER 

9.  SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 

U.S. Army Medical Research and Materiel Command 
Fort Detrick, Maryland 21702-5012 

10. SPONSORING / MONITORING 
AGENCY REPORT NUMBER 

11. SUPPLEMENTARY NOTES 

12a. DISTRIBUTION / AVAILABILITY STATEMENT 
Approved  for Public Release;   Distribution Unlimited 

12b. DISTRIBUTION CODE 

13. ABSTRACT (Maximum 200 Words) In the final year of this grant, we are completgeing an experiment in which aged 
monkeys are assessed for levodopa-induced dyskinesias and given a fluorodopa PET scan. They then receive 
lenti-GD^fF under the control of the tetracycUne promoter. Three months following lenti-GDNF, they are again 
assessed for levodopa-induced dyskinesias and given a fluorodopa PET scan. Then half of the aged monkeys 
receive tetracycline to shut of the GDNF expression in vivo. Monkeys are assessed for levodopa-induced 
dyskinesias and given a fluorodopa PET scan 3 and 6 months later. This study will determine whether we can 
control gene expression in vivo and make gene therapy safe for clinical use. 

14. SUBJECT TERMS: 
neurotoxin 

15. NUMBER OF PAGES 
7 

16. PRICE CODE 

17. SECURITY CLASSIFICATION 
OF REPORT 

Unclassified 

18. SECURITY CLASSIFICATION 
OF THIS PAGE 

Unclassified 

19. SECURITY CLASSIFICATION 
OF ABSTRACT 

Unclassified 

20. LIMITATION OF ABSTRACT 

Unlimited 
NSN 7540-01-280-5500 Standard Form 298 (Rev. 2-89) 

Prescribed by ANSI Std. Z39-1S 
298-102 



Table of Contents 

Cover Page page 1 

Report Documentation Page page 2 

Table of Contents page 3 

Introduction page 4 

Body of Report page 4 

Key Research Accomplishments page 5 

Reportable Outcomes page 5 

Conclusions page 5 

References page 6 

Bibliography page 6 

Personnel page 7 



4) Introduction 

Parkinson's disease (PD) is a chronic neurodegenerative disorder that affects over 1,000,000 

Americans. Symptoms include tremor, bradykinesia and rigidity, all of which invariably increase in 

severity as the disease progresses. Pathologically, there is progressive loss of striatal dopamine and 

degeneration of dopaminergic neurons within the substantia nigra pars compacta. Palliative 

symptomatic treatment can be achieved by dopamine (DA) replacement therapy using the dopamine 

precursor, levodopa. However, "wearing off effects" with disabling dyskinesias complicates 

symptomatic treatments. As PD progresses, motor and nonmotor symptoms emerge which are not 

responsive to levodopa. Since treated patients show a life expectancy similar to age-matched 

controls, patients can survive with crippUng symptoms for many years. Thus, new innovative 

treatment strategies are needed to sustain the quality of life for these individuals. Recently, surgical 

treatment strategies such as neural transplantation (e.g. 1), pallidotomy (e.g. 2) or deep brain 

stimulation (e.g. 3) have gained considerable attention for the treatment of PD. However, preventing 

neuronal degeneration, rather than replacing neurons or disrupting basal ganglia circuitry may be a 

more parsimonious way of sustaining nigrostriatal and clinical function in patients with PD. The 

present proposal examined anew study in aged nonhuman primates that serve as a follow-up to our 

recent publication in Science demonstrating the ability of lentiviral delivery of the trophic factor 

GDNF to prevent degeneration and enhance nigrostriatal function in nonhuman primate models of 

Parkinson's disease. In this new study, we will determine whether we can control transgene 

expression using the tet-off system. 

5) Body of Report 

Control of transgene expression in nonhuman primate models of PD: We previously 

demonstrated that lentivirally-delivered GDNF provides potent function, neuroanatomical, and 

neurochemical effects on the degenerating nonhuman primate nigrostriatal system (see previous 



progress reports and Kordower et al., 2000). In fact, lenti-GDNF was so potent that some parameters 

displayed hyperdopaminergic function. Prior to going to clinical trials, it is essential that we have 

control of the GDNF expression in vivo. In this regard, we have designed the following experiment. 

Ten aged Rhesus monkeys comprise this experiment. They were evaluated for baseline levels of 

levodopa-induced dyskinesias and received a fluorodopa PET scans. Then they all received a series 

of unilateral intrastriatal injections of lenti-GDNF under the control of the tetracycline promoter. Half 

the animals received tetracycline while the others did not. Three months later they were evaluated for 

levodopa-induced dyskinesias, testing the hypothesis that lenti-GDNF mediated increases in the 

number of terminals will move the dyskinesia dose response profile to the left (fewer dyskinesias) 

and determine empirically that increasing dopaminergic tone in this way does not increase the 

expression of dykinesias. These monkeys wiU also got a second fluorodopa PET scan. The 

monkeys receiving the lenti-GDNF that was "on" displayed an increase in fluorodopa uptake on the 

side of the side of the treatment. The monkeys receiving the "off did not. Then half of the animals 

Now the groups have been switched. The monkeys receiving the "off lenti-GDNF are now on and 

the monkeys receiving the "on" GDNF are now off. . Both 3 and 6 months later, the monkeys will 

again be tested for levodopa-induced dyskinesias and receive PET scans. We hypothesize that the 

"tet" exposed animals will reverse the expression of levodopa-induced dyskinesias and reverse the 

increase in fluorodopa on PET. These experiments wUl establish the controUabihty of gene 

expression making this procedure safe for clinical trials. This experiment will continue through the 

-final year of funding. 

6) Key Research Accomplishments 

Establishing whether we can control gene expression of GDNF in aged nonhuman primates. 

7) Reportable Outcomes 

none but there will be pubUshed reports following the analysis of the above data. 

8) Conclusions: We cannot at present make any definitive conclusions as we are completing still 

completing the experiments 
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